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ABSTRACT

A study designed co investigate the validity of using
scale scores in lieu of factor scores for factors derived from a
factcor analysis technique is rresented. The Work values Inventory
(WVI) was selected for use because of its purported factor structure.
The population consisted of ninth-grade students from a suburban area
of a large metropolitan center. A random sample of approximately 60
students was obtained from each of four schools. Scores for each
subject were computed by two different methods: factor scoring and
summative scoring. Fewer than 15 factors are required to define the
work value dimensions included in the WVI. The common variance
between the two technigques ranged from 43.6% to 70.6% with an average
of 54,76%. It is tentatively concluded that the degree to which the
correlation of summative scores and factors scores computed on *he
same data deviate from unity is an estimation of their deviation from
"conceptual validity." (CK)
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wrong, vhether they are applied to componants or in commen-{actor anaiyeis. ™

Glass and Maguire (1956) note that this proced: ~e will

"fuctor scorcs' having few propuriics of the legltimutfe factor scores desived,

"Factor scores'" thus derived irequently have levge non-zara inrercorrelations.

Objective of the Inouirv.

This study was designed to investipate the validity of using scale scorcs

in lieu of factor scores for factors derived from a factor analysis techniquoe.

More specifically, do scale scores derived by sumning the response score of the

items which load the highest on the various factors havc adequate rclationships

to the factor scores and produce sufficiently similar results when employed as

independent variables to juscify their usc for attitudinal type resecarch,

Instrumentation.

The Work Values Inventory (WVI) by Supecr (1970) was sclected for use in
this study.becausd of its purported factor structure (0'Connor and Finnane, 1961;
Gable and Pruzek, 1971). The WVI is designed as a wide range valuc inventory to
assess the goals which motivate men, including values which are both extrinsic
to as well as intrinsic in work. Work valucs purportedly measured include
Creativity, Management, Achisvement, Surrgundings, Supervisory Relations, Way of
Life, Sccurity, Assoqiates, Esthetics, Prnétige, Independence, Variety, Fconomic

Return, Altruism, and Intellectual Stimulation. Thus the underlying constructs

have been thoroughly considered in the development of this instrument.

Population.
The population consisted of ninth-grade students from a suburban areca of a

large metropolitan center. A random sample was obtained by randomly ordering the
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schools and contactinz them ir order until

&

Five schools were contacted in order to obtzin the eooporation of rour. & rapdos
sample of spproximatcly (0 students vas obtaincd Ivom cnch school.  ihe insteuoons

was adminietered to the studears during schaol Lours, thus assuring purticiputiuo

of those sclected.

Hethods.

Scores for cach subject were computed by two different methods: factor scores
cemputed from a component analysis and summative scores of the three itews loading
the highest on each factor. In the latter case, items were assigned to only onc
scale bascd on an a_priori decision to iqclude only items with positive loadings
and to assign items not of unit complexity such that when all scales wore considered,
the highest possible combinations of the loadings wcve acquired. While many of
the items in the first three scales were not of upit complexity, it wae nccessary
to apply this rule for oﬁ]y one item. All other items ﬁot of unit complexiry leadad
ameng the highest threc on only one factor. The factor scores were obtained by
first computing a principal components factor analysis followed by a varimax
rotation of factors with eigenvalucs greater than one. Factor scores wcfe then
computed for cach subject by multiplying bis standard score matrix by the inversc
of the correlation matrix by the varimax matrix. This may be represented by the

formula: e
F=ZR ~ V (Horn, 1905).

This method of computing factor scores, commonly referred to as "Little Jiffy"
(Kaiser, 1970) was selected for this study because of its popularity in educational
research (Cronbach, 1970; Kaiser, 1970, Glass and Taylor, 1966). 1In addiﬁion,

there was no reason to assume that any of the variables being analyzed verc
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operating ag randew variahles. The guestion of who provor numbor of faltors L
esxttract, o quesiion vhich has noat beon aas: date (ratsucka, 19775 311 st

be approachied in this papar. Analyses of tho scoras thus obinined fvoioded th.

utilizing each of the scores as & dependont variable.  1he Indevencent varishl.s

were race, social position, and scx each havine two levels.,  Social noasivicn
b k o L

obtained by cwploying Hollingshead's (1938) scale. Subjects whose Familics rat.ed

6 or higher on the scale were in the low social position crovn.
38 i o :

Regsults and Discussion.
The results will be presented in threo sections: 1) factor analysis, 2) correla-
)

tions of factor scorcs and scale scores, 3) ar ovalveis of variance of scores obiaind

by each method.

Pactor Analvsis.

The principal components factor anmalysis of the data from tbe sampic ol 223
ninth grade studcnts produced twelve factors with cigenvalues greater than ouc.
Factor loadings rerulting from the varimax rotstion are prescnted ianuhio 1. The
highest three loadings on cach scale and thus the items used in the caleulation of
the sumeative scale scores are underlined. A comparison of the jtems cmploycd to
obtain the scale scores in this study and those recommended by the instrument
developed are provided in Table 2. It appears that fewer than the fificen factors
described by Super are required to define the work value dimensions included in the
WVI. Gable and Pruzek (1971) found ten factors produced by an image analysis to
be meaningful. Items from some of the WVI scales could be appropriately grouped
on other scales. .Scales which were merged vere: 1) Economic Return-Surroundings-

Associates, 2) Esthetics-Creativity, and 3) Prestige-Management. Results of the
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TABLE 1.
Principal Components Rotated (Varimax) Factor Loadings for
Work Value [tems* :

W1 ' Factors .

Items 1 1 111 v V V1 VIT VIII IX X X1 X11
1 -09 n 42 17 24 .29 23 -16 18 24 -18 .22
2 -05 -0l 80  -01 04  -02 04 -03 05 03 03 02
3 09 61 ary 20 -08 03 -09 30 -00 10 23 -09
4 -03 17 04 14 -02 02 07 09 -05 70 16 01
5 -07 12 05 16 1% 66 05 08 07 05 13 09
6 n 49 03 29 03 27 -07 18 13 03 -18 -0%
7 02 22 -05 5 03 15 -14 -06 25 06 -09 08
8 19 23 09 -06 -16 19 -39 06 22 3% <14 19
9 23 65 06 06 16 06 01 10 -02 -0 06 12
10 -02 0z 39 12 27 19 09 -02 49 10 12 -03
11 01 6 03 05 10 23 -12 02 e 13 66 «18
12 13 40 13 13 45 36 -03 -10 08 -00 T3 i3
13 23 07 04 13 B9 08 07 05 -08 -04 10 -06
14 18 22 -08 06 O1 01 -12 76 10 - 13 04 -20
15 03 03 22 59 18  -10 26 07 1 23 07 -05
16 02 01 05 77 19 15 07 15 =12 06 -02 15
17 07 08 19 T8 10 02 08 -05 17 09 15 25
18 16 21 09 -13 32 03 -01 06 -07 02 61 -12
19 22 74 07 -04 n -02 -04 -04 05 -08 T3 02
20 02 o7 20 a3 09 19 -1 -07 15 02 -09 65
21 -14 25 17 13 30 35 19 10 34 04 .13 21
22 26 59 12«03 06 24 20 17 -04 21 10 15
23 06  -04 07 06 1% 13 58 20 04 35 .16 12
24 06 n 12 05 -00 07 32 71 13 02 00 17
25 32 42 92 -12 18 -16 12 T6 -Nn 17 08 4
26 25 01 04 09 15 42 07 <13 19 34 14 7q
27 a4 16 M 05 05 og 21 10 -04 18 1 02
28 65 27 10 05 29 -08 -08 10 06 00 -09 -1
29 I -14 00 10 12 08 06 -00 15 57 -1 -08
30 42 -13 63 09 13 12 08 08 -12 of oo 18
3 4 -02 67 20 09 19 12 10 -10 -05 05 17
32 46  -04 ) 19 -08 05 04 05 00 41 06 32
33 63 72 <01 06 05 01 -20 3z 09 0T -18 01
34 65 31 19 10 -07 14 00 06 -13 05 03 -05
35 36 19 10 12 -15 53 29 -02 09 02 06 -09
36 57 27 -05 ~G2 12 -T6 21 09 02 06 18 15
37 45 16 12 09 -01 -3 02 39 246 <07 07 10
38 24 13 27 14 02 14 60 02 13 00 -02 -09
39 47 51 14 -02 -4 13 k13 -02 09 15 17 00
40 i3 -00 12 07 -04 09 04 k)| 74 00 00 06
4 30 25 -05 40 -23 -15 05 -02 39 01 14 36
42 42 48 210 10 -23  -07 08 -00 13 -09 35 [s1:3
43 62 09 01 -03 06 07 14 -04 03 08 44 1
44 56 =07 06 12 30 10 15 -07 " 36 03 05 o7
45 40  -09 24 ﬁ-{ 10 06 37 -04 7 02. 00 -00

* Jecimals have been omitted,
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W Tte s
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14, 21, 37 Vil 14, 4, 57
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1, 12, 43 Y] 1, 15, o
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highly intercerrelated.  The intercorrelations, for ihe surmutive SCOfLE SLown in
Table 3 computed using the throe ftems that locded the highost on the voioled
factors, ranged vp to .47.

A sceond problem with suwastive scale scorcs is theiv moedost correlarion with
the actual varinmer factor score from which the scales were devived., As shown in
Table 4 on the disgon:l of the matriz, the correlation of Uh elfvnl woriess yoep o
score and the correspendicg scale acers ranged frem 006 Lo L84 Thuws, thie comnon

variance between the tvo technigues rangzed frowm 43.0% to 70.67 wvith an avorage of

54.767.

A Research Exanvle.

Researchers may be able to accept scale scores which correlate with the factoer
scores as high as those found in this study on the Lasis of the results of the
corrclational amalysis. The true test, nowever, is to employ both types ol scores
in a typical educationai reseorch analysis and to ascertain what types of conclusions
would be mace from each. Thus an analysis of the two sets ol scores was made,
utilizing the same data that wos factor analyzed to cuplore the effects of SUX,

race, and social position on work values. This 2x2x2 factorial aralysis of variance
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Intercorrelations of Summative Scale Scores
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produced uasque signaliuant pain ciivers |
The resceveler fnterproting the analvsisi of the ernotive w20)2 scores wast
! : \
- - . . g . .
conclude that fenales are move cltruistic aodioesthotic than maloss vhite
, :
!
more volue on wvork that wil? provide varicety, iintellectunl stinaloficin, and
. i
opportunitice to provice sevvice to thei:

fellow mon (aleruien)
and that students from i position familics ave more 21t:
arc students frem low

If the szwe rescarcher Lad eho

facter scares, bo vould hove

that females are move ic thanimales: whites veloe vy ioly din
|

their work and scell prestipye mere than do

concludod

blachkd; wnd

that students

frem bt b
social position fomilies place more value on Independencey - wev of Uife and Jes
value on

supervisory relations than do students ivon low social pord s dies,
Thus the tvo wmethods of scoring produced consistent signpilicant pnin offcoty in
these anzlyses for race on the varioty scole and %ex on the altruisa scale. Al
other significant main effects vere unidue Lo fhezparticulur scoring procedare.

i
Conclusions, '

Some proponents of factor analysis, such as Guertin and Bailey (1970) contend

that the paradigm for deterwmining validity by correlating fectors on an instrument

with some cxternal criterion is antiquated. The paradigm proposed is to employ

factor analysis to "conceptually validate' new instruments., Many rescerchers have
employed this pavadigm to '

'validate" resecarch instruments, but have not followed
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t nest logieal step to preduce factor sceros which would yield

ndividual subjeuts on the vndorlying constructs which have been
Mwallidated." Rathoer they procede to sum the raw scoves of the highest loading
items wbich is often throwing togethar junk wifh the score being sought. In the
rescarch ecxomple, it was shown that the two methods of scoring produce substentlally
different resulte. An investigation of the intercorrelations of summative scale
scorcs as well as the cross-correlations of the svmmative scale scoves with the
actual varimax factor scores veveal that the Agsociate-Prestige value, the most
salient factor, has a considerable amount of common variance with at least six
other scales. “This cemmon variance could easily account for significant main
effects in the analysis of variance that emerged for the summative scale scorcs
and not for the factor scores.

Since varimax factor scores, as all other factor scores in component analysis,
are uncorrelated, it secms reasonable to assume that the degree to which the
correlation of summative scores and factor scores computed on the same data

deviatoe from vnity, is an estimation of theix deviation from "conceptual validity."
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